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ABSTRACT: 

PURPOSE: To provide an artificial blood vessel capable of 
exhibiting high operability over a long period even with a small bore 
immobilizing elastin to the inside cavity surface of the artificial 
blood vessel in such a manner that the elastin suppresses the 
clotting activity of blood on the material surface and simultaneously 
suppresses the excess growth of cells and tissues so as to suppress 
the thickening of the internal membrane of an anastomosis part. 

CONSTITUTION: The water- soluble elastin is coacervated directly on 
the inside cavity surface of an artificial blood vessel base material 
consisting of a synthetic resin after gelation or collagen is applied 
thereon and is fixed by a cross-linking agent and thereafter this 
elastic is fixed by a cross-linking agent. 
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BASIC -ABSTRACT: 

Buffer of water soluble elastin with pH 4-7 and concn 1-30 wt% is 
filled in the following of artificial blood vessel base made of 
synthetic resin at 4-35?C. It is rotated at the rate of 1-10 rpm at 
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35-75 in order to provide the coacervated elastin layer on the 
surface of the hollow. After the soln is discharged from the hollow, 
bridge formation agent soln that water soluble bridge formation agent 
is dissolved in the pH 4-7 buffer so that the concn becomes 0.1-10 
wt% is put in the hollow in order to form the bridge the coacervated 
elastin layer and provide the elastin layer on the surface of the 
hollow. 

ADVANTAGE - Opening of the hollow is effectively maintained even the 
hollow is narrow, by controlling the solidifying of blood and the 
excessive growth of the cell. 

TITLE- ARTIFICIAL BLOOD VESSEL MANUFACTURE COMPRISE FILL HOLLOW 
TERMS: BASE MADE SYNTHETIC RESIN BUFFER WATER SOLUBLE ELASTIN 

ROTATING 

DERWENT- CLASS : A96 D22 P32 P34 

CPI-CODES: A12-V02; D09-C01B; 

ENHANCED- Polymer Index [1.1] 018 ; P0000; S9999 S1207 S1070; 



POLYMER- 
INDEXING: 



Polymer Index [1.2] 018 ; ND01; Q9999 Q8048 Q7987; 
N9999 N7147 N7034 N7023; N9999 N7078 N7034 N7023; 
N9999 N7329 N7078 N7034 N7023; 



Polymer Index [1.3] 018 
B5276; K9574 K9483; 



B9999 B5447 B5414 B5403 



Polymer Index [2.1] 018 ; G3714*R P0599 D01 F70; 
M9999 M2073; L9999 L2391; L9999 L2073; 



Polymer Index [2.2] 018 ; ND01; Q9999 Q8048 Q7987; 
N9999 N7147 N7034 N7023; N9999 N7078 N7034 N7023; 
N9999 N7329 N7078 N7034 N7023; 



Polymer Index [2.3] 018 



Q9999 Q7114*R; K9518 K9483; 



Polymer Index [2.4] 018 



B9999 B4988*R B4977 B4740; 



Polymer Index [2.5] 018 
B3510 B3372; 



A999 A157*R; B9999 B3521*R 



SECONDARY -ACC- NO : 



CPI Secondary Accession Numbers: 1996 
Non-CPI Secondary Accession Numbers: 1996 



045572 



122790 



2/19/2008, EAST Version: 2.2.1.0 



* 



Page 1 of 17 



Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the INPIT, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1 . Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 05:58:00 JST 02/20/2008 

Dictionary: Last updated 02/15/2008 / Priority: 1. Fiber/Clothing material / 2. Chemistry / 3. Industrial Products 

[Document Name] Description 

[Title of the Invention] An artificial blood vessel and its manufacture method 
[Claim(s)] 

[Claim 1] [ have / it / the elastin layer which the inner surface of cavity of the artificial blood 

vessel base material which made the synthetic resin tubular and produced it is made to carry 

out the coacervation (condensation) of the water-soluble elastin, and is constructed for which a 

bridge and obtained by the cross linking agent ] Or the artificial blood vessel which prepares 

the gelatin layer or collagen layer over which the bridge was constructed by the cross linking 

» 

agent, is made to carry out the coacervation of the water-soluble elastin on it further, and is 
characterized by having the elastin layer constructed for which the bridge and formed of the 
cross linking agent. 

[Claim 2] alpha-elastin or beta-elastin obtained by water-soluble elastin carrying out heat oxalic 
acid treatment of the elastin of the animal origin or human origin, The artificial blood vessel 
according to claim 1 characterized by being water-soluble elastin obtained by carrying out 
enzyme treatment of kappa : elastin obtained by carrying out alkali ethanol treatment of the 
elastin, or the elastin by pepsin or elastase. 

[Claim 3] The artificial blood vessel according to claim 1 characterized by the cross linking 
agent of water-soluble elastin being guru tar aldehyde, dialdehyde starch, or a water-soluble 
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epoxy compound. 

[Claim 4] The artificial blood vessel according to claim 1 characterized by the cross linking 
agent of a gelatin layer or a collagen layer being guru tar aldehyde, dialdehyde starch, or a 
water-soluble epoxy compound. 

[Claim 5] What the artificial blood vessel base material made the synthetic resin fibrous, and 
made tubular by the plain weave or stockinet, What made the synthetic resin fibrous and was 
made rolled round and laminate on a mandrel and tubular [ nonwoven nature ], After [ with 
extrusion molding ] adding water-soluble substances, such as granular sodium chloride, to the 
thing and synthetic resin which made the synthetic resin tubular by extrusion molding and 
being tubular, The artificial blood vessel according to claim 1 characterized by being either 
although extension was added and it was considered as porous structure after making tubular 
the thing made into porous structure by dipping this underwater, or a synthetic resin by 
extrusion molding. 

[Claim 6] The artificial blood vessel according to claim 5 characterized by the synthetic resin 
which forms an artificial blood vessel base material being polyurethane, polyester, or 
polytetrafluoroethylene. 

* 

[Claim 7] [ the buffer solution of the water-soluble elastin which added water-soluble elastin to 
the lumen of the artificial blood vessel base material produced by the synthetic resin at a rate 
that concentration becomes to the buffer solution of pH=4 - 7 at 1 - 30wt% ] [ filling up with 4 
degrees C or more less than 35 degrees C, and keeping an artificial blood vessel base 
material level to a longitudinal direction ] After building the layer to which it was made to rotate 
in the direction of the circumference of an artificial blood vessel base material at velocity of 0.1- 
10rpm below 35 degrees C or more 70 degrees C, and the coacervation of the elastin was 
carried out on the inner surface of cavity, By discharging the solution of a lumen, putting into a 
lumen the cross linking agent solution which dissolved the water-soluble cross linking agent 
next at a rate that concentration becomes 0.1 - 10wt% to the buffer solution of pH=4 - 7, and 
making the coacervate layer of water-soluble elastin construct a bridge The manufacture 
method of the artificial blood vessel characterized by building an elastin layer to the inner 
surface of cavity of an artificial blood vessel. 
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[Claim 8] By dipping the artificial blood vessel base material created by the synthetic resin into 
the solution which added gelatin or collagen at a rate that concentration becomes 1 - 10wt% to 
the buffer solution of pH=3 - 8 Gelatin or collagen is infiltrated between the fibers of an artificial 
blood vessel base material, or into the hole of a porous artificial blood vessel base material. 
Furthermore, a gelatin layer or a collagen layer is made to form also on the inner surface of 
cavity of an artificial blood vessel base material. [ the lumen of this artificial blood vessel base 
material ] after making a gelatin layer or a collagen layer construct a bridge in a cross linking 
agent [ filling up with 4 degrees C or more less than 35 degrees C the buffer solution of the 
water-soluble elastin which added water-soluble elastin at a rate that concentration becomes 1 
- 30wt% to the buffer solution of pH=4 - 7, and keeping an artificial blood vessel base material 
level to a longitudinal direction ] It is made to rotate in the direction of the circumference of an 
artificial blood vessel base material at velocity of 0.1-10rpm below 35 degrees C or more 70 
degrees C. Build the layer to which the coacervation of the elastin was carried out on an inner 
surface of cavity, and the solution of a lumen is discharged. Next, by putting into a lumen the 
cross linking agent solution which dissolved the water-soluble cross linking agent at a rate that 
concentration becomes 0.1 - 10wt% to the buffer solution of pH=4 - 7, and making the 
coacervate layer of water-soluble elastin construct a bridge The manufacture method of the 
artificial blood vessel characterized by building an elastin layer to the inner surface of cavity of 
an artificial blood vessel. 

[Claim 9] What made the synthetic resin fibrous and was made tubular by the plain weave or 
stockinet weave as a base material of an artificial blood vessel, What made the synthetic resin 
fibrous and was made rolled round and laminate on a mandrel and tubular [ nonwoven 
nature ], After [ with extrusion molding ] adding water-soluble substances, such as granular 
sodium chloride, to the thing and synthetic resin which made the synthetic resin tubular by 
extrusion molding and being tubular, The manufacture method of an artificial blood vessel 
according to claim 7 or 8 characterized by using either although it was considered as porous 
structure by extending after making tubular the thing made into porous structure by dipping this 
underwater, or a synthetic resin by extrusion molding. 

[Claim 10] The manufacture method of an artificial blood vessel according to claim 9 
characterized by using polyurethane, polyester, or polytetrafluoroethylene as a synthetic resin 
which produces the base material of an artificial blood vessel. 
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[Claim 11] The manufacture method of an artificial blood vessel according to claim 7 or 8 
characterized by constructing a bridge in water-soluble elastin with guru tar aldehyde, 
dialdehyde starch, or a water-soluble epoxy compound. 

N 

[Claim 12] alpha-elastin or beta-elastin by which heat oxalic acid treatment may be carried out 
in elastin of the animal origin or human origin as water-soluble elastin, The manufacture 
method of an artificial blood vessel according to claim 7 or 8 characterized by using the water- 
soluble elastin obtained by processing kappa-elastin obtained by carrying out alkali ethanol 
treatment of the elastin, or elastin by pepsin or elastase. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the artificial blood vessel used for the bypass 
surgery and the displacement way of a living body blood vessel when treating a blood vessel 
disease. Furthermore, by forming a structure similar to the internal elastic lamina of a living 
body blood vessel in the inner surface of cavity of an artificial blood vessel in detail, the 
coagulation of blood and adhesion of plasma proteins are controlled, and ****** thickness is not 
started with a small caliber, either, but it is related with the artificial blood vessel which has 
high patency, and its manufacture method. 

[0002] 



[Description of the Prior Art] Blood vessel diseases, such as obstructive arteriosclerosis, are 
increasing and the blood circulation reconstruction way using vascular graft is briskly 
performed by a diabetic increase, aging, etc. by improvement in eating habits in recent years. 
Various artificial blood vessels are developed in such a situation, and the large caliber artificial 
blood vessel with an inside diameter of 7-38mm which can be used for reconstruction of a 
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chest main artery, an abdominal aorta, a femoral artery, etc., etc. is already put in practical 
use. However, although it depends on the private internal thoracic artery or the great 
saphenous vein chiefly and reconstruction of reconstruction of the coronary arteries for 
lifesaving of the patient of ischemic heart disease, the popliteal artery under a knee, or a tibia 
artery is expected development of a small caliber artificial blood vessel with an inside diameter 
of 3-6mm The present condition is that the small caliber artificial blood vessel which can be 
used being able to be satisfied with these reconstruction is not yet developed. 

[0003] Having the outstanding anti-thrombus nature as performance required for an artificial 
blood vessel, and not producing the blockade by a thrombus and having the outstanding 
histocompatibility, and intima and adventitia being formed at an early stage, and stabilizing are 
called for. Although the anti-thrombus nature which was excellent in especially the small 
caliber artificial blood vessel since a thrombus blockade was escaped turns into indispensable 
characteristics, the organization hypermorphosis of an anastomotic region, i.e., anastomosis 
circles film ** thickness, is formed highly as the high artificial blood vessel of anti-thrombus 
nature, and it blockades. That is, it is difficult for a high material of anti-thrombus nature to 
increase the histocompatibility of a high material of anti-thrombus nature bad [ anti-thrombus 
nature and histocompatibility are opposite characteristics, and / histocompatibility ] (Tadahiro 
Sasajima, NIKKEI MEDICAL, the February 10, 1992 issue). Coexistence of the anti-thrombus 
nature and histocompatibility where formation of few thrombi or ****** thickness caused a 
blockade from that a lumen is thin and there being little blood flow volume and which were 
excellent in the small caliber is an important technical problem in development of a small 
caliber artificial blood vessel. 

[0004] For example, although the histocompatibility of a Dacron artificial blood vessel is good, 
anti-thrombus nature is inadequate, and it cannot be used for a small caliber artificial blood 
vessel. On the other hand, it is not more than fibril length 30micro. Although the artificial blood 
vessel made from ePTFE (extension Teflon) has comparatively good anti-thrombus nature, if it 
is easy to form anastomosis circles film ** thickness, a degree of porosity is raised and 
histocompatibility is given, anti-thrombus nature will fall and a thrombus blockade will be 
carried out at an early stage in a low blood-flow-volume region. Moreover, several sorts of 
chemical modification living body origin vascular graft is developed these days, although a 
certain thing shows very good anti-thrombus nature, its histocompatibility is structurally poor, 
all produce anastomosis circles film ** thickness too in several after-transplantation months, 
and the many have the problem of resulting in a blockade. 
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[0005] 

[Problem to be solved by the invention] this invention - the conventional artificial blood vessel - 
- it is going to solve such a problem. Although a human **** vein has the internal elastic lamina 
which makes developed elastin a principal component [ the human **** vein graft which carried 
out chemistry immobilization of this ] At the time of extraction and chemistry immobilization, it 
is damaged, an internal elastic lamina exfoliates, and thrombus formation is remarkable in this 
exfoliation part. The portion by which the internal elastic lamina is preserved showed high anti- 
thrombus nature to generating the ****** thickness accompanying this, and by the anastomotic 
region, since ****** thickness was not generated, it was shown that histocompatibility is also 
excellent (Tadahiro Sasajima et al., an artificial organ, 20 (2), 414-419 (1991)). While paying 
one's attention to the biological conformity as an artificial blood vessel of elastin intima by 
making these research findings into a background It finds out that the film surface which is 
equal to an artificial blood vessel inner surface of cavity uniformly at an internal elastic lamina 
can be built by using elastin of living body origin, and it inquires wholeheartedly and comes to 
complete this invention. 

[0006] 

[Means for solving problem] [ namely, the inner surface of cavity of the artificial blood vessel 
base material which this invention made the synthetic resin tubular and was produced ] [ have / 
it / the elastin layer constructed for which a bridge and obtained by the cross linking agent in 
water-soluble elastin ] Or the gelatin layer or collagen layer over which the bridge was 
constructed by the cross linking agent is prepared, and it is related with the artificial blood 
vessel which has the elastin layer further constructed for which the bridge and formed of the 
cross linking agent in water-soluble elastin on it, and its manufacture method. 

[0007] In order to detain the artificial blood vessel base material used by this invention in the 
living body where the peroxide dialytic ferment emitted [ macrophage ] as a pass of blood and 
hydrolase exist for a long period of time, It is required to be the material which it is not 
decomposed by the enzyme etc. in the living body, and there is no toxicity, and can be equal to 
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change of blood pressure enough, and synthetic resins, such as polyurethane, polyester, and 
polytetrafluoroethylene, are desirable as the quality of the material. Since the compliance near 
a living body blood vessel is obtained, especially polyurethane is desirable. Moreover, in order 
to fix gelatin, collagen, elastin, etc. to the inner surface of cavity of the artificial blood vessel 
base material produced tubular firmly, the structure of an inner surface of cavity has porosity, 
the thing which knit the fiber, or the desirable thing of the structure in which the fiber was piled 
up. The Reason is because gelatin, collagen, elastin, etc. enter between the hole of a base 
material, or a fiber and a strong anchor effect is acquired in the base material of such a 
structure. 

[0008] Moreover, when making an artificial blood vessel base material from what made the 
synthetic resin fibrous, it is appropriate for the diameter of a fiber to consider it as the range of 
5-50 micrometers. When it was considered as a plain weave or stockinet in 5 micrometers or 
less, or laminates on a mandrel and presupposes that it is tubular, A fiber interval becomes 
narrow too much, it cannot enter and neither gelatin, nor collagen, elastin, etc. can fully be 
fixed firmly, even after planting to the living body, it cannot enter and **** recovery of the cell 
cannot be carried out. With 50 micrometers or more of diameters of a fiber, there are few 
scaffolds which a fiber interval is too large and fix gelatin, collagen, elastin, etc., and they 
cannot fix these firmly. 

[0009] Moreover, although the elastin which can be used by this invention does not carry out 
limitation in particular Buta main artery origin elastin, cow head ligament origin elastin, cow 
lung origin elastin, Elastin, such as cow main artery origin elastin, human lung origin elastin, 
and human main artery origin elastin, Or the elastin protein which processed with enzymes, 
such as alpha-elastin which made these water solubility by heat oxalic acid treatment or beta- 
elastin, kappa-elastin made into water solubility by alkali ethanol treatment, pepsin, and 
elastase, and was made into water solubility is mentioned. Although human main artery origin 
elastin is especially desirable in respect of histocompatibility and anti-thrombus nature and the 
details of the Reason are unknown Elastin differs in amino acid composition a little according 
to the kind of the origin part and animal, and especially with the amino acid composition which 
human main artery origin elastin has, since the back after bridge formation can be made 
smooth, it is considered for being hard to cause the coagulation activity of blood. 

[0010] Moreover, the thing of animal origin can be used as the gelatin used by this invention, 
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and collagen. The purpose which prepares the layer of gelatin or collagen beforehand before 
preparing an elastin layer is for being filled up with the pore on the surface of inner of an 
artificial blood vessel base material which mainly has porous structure as mentioned above, 
and increasing the Taira slippage of an artificial blood vessel inner surface of cavity. A gelatin 
layer and a collagen layer contact blood and directly, or although it does not act, it becomes 
possible by making smooth an artificial blood vessel inner surface of cavity in micro to control 
the coagulation activity of blood. 



[001 1] In the process which forms a gelatin layer or a collagen layer in the base material inside 
of an artificial blood vessel by this invention Although the buffer solution of pH=3 - 8 which 
dissolves gelatin or collagen does not carry out limitation in particular Citric acid / sodium 
hydroxide buffer solution, formic acid / sodium formate buffer solution, citric acid / sodium 
citrate buffer solution, acetic acid / sodium acetate aqueous solution, succinic acid / sodium 
hydroxide aqueous solution, phosphoric acid buffer solution, sodium dihydrogenphosphate / 
sodium hydroxide buffer solution, etc. are mentioned. To gelatin, the buffer solution of pH=7 is 
desirable, and the buffer solution of pH=3.3 is especially desirable to collagen. This Reason is 
because gelatin is stabilized, and can construct a bridge in the pH=7 neighborhood and cannot 
do collagen by more than pH=4 with the aqueous solution which was easy to produce 
precipitation and where it was stabilized. 

[0012] Moreover, in this process, the concentration of gelatin and collagen has 1 - 10wt% of a 
desirable range to buffer solution. [ if this Reason has too low concentration, the gelatin layer 
or collagen layer of sufficient thickness will not be obtained but a base material will be 
exposed, and ] It is because it is difficult to make smooth the artificial blood vessel inner 
surface of cavity which the viscosity of a solution rises, cannot enter in the hole of an artificial 
blood vessel base material, or network, and is constructed for which a bridge and obtained in 
gelatin or collagen in micro when concentration is too high. 

[0013] Moreover, limitation in particular is not carried out that the buffer solution which uses 
water-soluble elastin in the process which carries out a coacervation (condensation) on the 
artificial blood vessel inner surface of cavity which prepared the direct or gelatin layer or the 
collagen layer on the inner surface of cavity of the base material of an artificial blood vessel 
should just be the thing of the range of pH=4 - 7. [ since aforementioned gelatin or collagen is 
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dissolved, can use the same thing as a buffer solution, but ] The citric acid / sodium hydroxide 
buffer solution which has buffer capacity sufficient by pH=5 especially, the citric acid / sodium 
citrate buffer solution, the acetic acid / sodium acetate aqueous solution, the succinic acid / 
sodium hydroxide aqueous solution, etc. are suitable for carrying out the coacervation of the 
water-soluble elastin. The isoelectric point of water-soluble elastin is near this, the elastin 
neutralized electrically tends to produce a canal-canal interaction, and this is considered to be 
because for a coacervation to be stabilized. 



[0014] Moreover, it comes out of the quantity which dissolves water-soluble elastin in buffer 
solution to use in 1 - 30wt% of the range to the buffer solution of pH=4 - 7. This Reason is 
because the elastin layer formed in the inner surface of cavity of an artificial blood vessel will 
become uneven if it will be hard to carry out the coacervation of the water-soluble elastin if the 
concentration of elastin is too lower than 1wt%, and concentration is too higher than 30wt%. 
Moreover, since temperature tends to produce the denaturation of elastin at a temperature 
higher than 70 degrees C and the coacervation of the water-soluble elastin cannot be carried 
out at the low temperature below 35 degrees C, the range of 35-70 degrees C is desirable. 

[0015] Furthermore, in order to form an elastin layer on the inner surface of cavity which 
prepared the direct or gelatin layer or the collagen layer on the inner surface of cavity of the 
base material of an artificial blood vessel Although it is also possible to apply the water-soluble 
elastin which applied the solution of water-soluble elastin, constructed the bridge in the cross 
linking agent, or was beforehand mixed with the cross linking agent, and to construct a bridge 
by heating or light Since the anti-thrombus nature and histocompatibility of an elastin layer in 
which the way which constructs a bridge was formed are good after carrying out a 
coacervation, it is desirable. Although this Reason is not clear, elastin exists, where coacervate 
(floe) is formed in the living body, and is considered because the tertiary structure of the 
molecule at this time is important for the bioactive of elastin. 

[0016] As a cross linking agent for making a gelatin layer, a collagen layer, or the layer of 
water-soluble elastin that carried out the coacervation construct a bridge in each process in 
this invention Although guru tar aldehyde which is a water-soluble cross linking agent, 
dialdehyde starch or a water-soluble epoxy compound, etc. can be used Especially, it can 
react with an amino group and the functional group of both carboxyl groups, and since after 
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bridge formation gives a soft protein layer, it can obtain the compliance near a living body 
blood vessel, and as for a water-soluble epoxy compound, it is especially desirable. 

[0017] Moreover, [ in order to make an artificial blood vessel inner surface of cavity carry out 
the coacervation of the water-soluble elastin uniformly, are based also on the inside diameter 
of the artificial blood vessel to produce, but ] In an artificial blood vessel with an inside 
diameter of 2-6mm, it is desirable to make it rotate in the direction of the circumference calmly 
with the revolving speed of 0.1-10rpm, keeping level to a longitudinal direction the artificial 
blood vessel filled up with the elastin aqueous solution. If this Reason puts elastin gently at the 
temperature of 35 degrees C or more, in order to use the characteristics that elastin carries out 
a coacervation in the gravity direction, and forms coacervate (floe) in it, The elastin solution 
with which the lumen was filled up when revolving speed was too quick will be agitated. It is 
because a **** coacervation cannot be formed on an inner surface of cavity, and an elastin 
layer cannot be uniformly formed in an artificial blood vessel inner surface of cavity since the 
movement speed of an artificial blood vessel inner surface of cavity becomes slow from the 
coacervation velocity of elastin if revolving speed is too slow. 

[0018] 

f 

[Working example] Below, a work example explains the effect of this invention. [A work 
example 1 and comparative example 1] (1) Preparation of a solution and manufacture 
polyurethane resin (Bayh Omar by U.S. ECHIKON) of an artificial blood vessel [ the thing 10 
micrometers in diameter which it extrudes fibrous and is rolled round to the mandrel made from 
stainless steel with a 4mm/ in diameter / phix length of 1m ] The network-like artificial blood 
vessel base material with an inside diameter [ of 4mm ] phix length of 1m was produced. 
Moreover, carry out heat oxalic acid treatment of the **** ligament origin elastin (made by an 
elastin product company), and it is made water solubility, alpha-elastin 400mg which was 
made to condense according to a coacervation and was refined was dissolved in pH=4.0 
acetic acid / sodium acetate buffer solution of 20ml by 4 degrees C, and the elastin aqueous 
solution was produced. 

[0019] Next, the artificial blood vessel base material obtained above was cut in length of 10cm, 
and it inserted and equipped into the jig which attaches a three way stop cock to both ends, 
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attaches gear to the central part further, and enabled it to rotate by a motor with the inside 
diameter phix12cm glass tube of 4.5mm. Were filled up with the elastin aqueous solution from 
one three way stop cock, and made the motor SUTATO, heating at 60 degrees C, it was made 
to rotate at 5rpm for 12 hours, and the coacervation of the elastin was carried out to the inside 
of the artificial blood vessel base material, opening a three way stop cock, throwing away the 
solution in a pipe here, and continuing a 20mg water-soluble epoxy cross linking agent 
(DENAKORU EX-614B --) It was filled up with the aqueous solution which dissolved the 
Nagase make in 20ml of phosphate buffer solutions of pH=7.0 in the artificial blood vessel, and 
bridge formation was performed at 60 degrees C for 24 hours, making it rotate at velocity of 
5rpm, and the artificial blood vessel which has an elastin layer about 100 micrometers thick in 
an inner surface of cavity was obtained. 

[0020] ** One beagle adult dog (feminity) with an animal experiment weight of 1 1kg was 
pretreated in atropine, and introductory anesthesia was carried out by intravenous injection of 
flunitrazepam 0.1mg/kg and ketamine 3mg/kg. [ injecting heparin (100U/kg) intravenously after 
fixing a dog to an operating table, and maintaining anesthesia by Fluothane ] The abdomen 
was cut open, the renal artery abdomen main artery was excised 5cm, and the artificial blood 
vessel which uses 6-0 polypropylene yarn here and has the elastin layer of this invention with 
an inside diameter [ of 4mm ] phix length of 5cm by some parts anastomosis was planted. 
Moreover, the with an inside diameter [ of 4mm ] phix length of 5cm guru tar aldehyde 
treatment human **** vein artificial blood vessel (Dardik Biograft) was planted in the renal 
artery abdomen main artery of a crossbred adult dog (feminity) with a weight of 1 1kg as a 
comparative example. 

[0021] After the operation and no anticoagulant were used, but bred the dog for six months. 
Pretreat a dog in atropine in six months, and introductory anesthesia Flunitrazepam 0.1mg/kg, 
Having carried out by intravenous injection of ketamine 3mg/kg, having injected heparin (100 
lU/kg) intravenously after fixing a dog to an operating table, and maintaining anesthesia by 
Fluothane, the abdomen was cut open and both the artificial blood vessels planted in the renal 
artery abdomen main artery were extracted with the host blood vessel. The physiological 
saline which dissolved 2500IU / 500ml of heparin using the syringe washes calmly the inside- 
and-outside side of an artificial blood vessel immediately. Dardik Biograft of the artificial blood 
vessel which flushes blood, clears an artificial blood vessel perpendicularly, observes 
macroscopically, and has the elastin layer of this invention, and a comparative example It 
compared. 
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[0022] Next, two artificial blood vessels were comparatively made into length, and after 
immersing one side in the neutral buffer solution of formalin 4% and fixing, it was considered 
as the sample for optical microscopes. It dipped and fixed to the neutral buffer solution of 1% 
guru tar aldehyde, and the neutral buffer solution of 3% guru tar aldehyde, and the remaining 
samples were made into the sample for electron microscopes. The sample for optical 
microscopes was cut to three, the center side anastomotic region, the central part, and the tip 
side anastomotic region, after it washed formalin, paraffin embedding was carried out, and cut 
down the section from each part and used it as the prepared slide. Next, it dyed by dipping 
[ dip in a hematoxylin solution for 5 minutes, and / 1% / in EOJIN liquid ] after a flush and 
enclosing [wash, dehydrate and ]. The observation by an optical microscope is Dardik Biograft 
of an artificial blood vessel and a comparative example which carries out in 40 times and 100 
times, measures the thickness of the intima which was newly born, respectively by the center 
side anastomotic region, the central part, and the tip side anastomotic region, and has the 
elastin layer of this invention. The grade of ****** thickness was measured. 

[0023] Moreover, 0.1 M sodium cacodylate buffer solution washes the sample for electron 
microscopes enough after guru tar aldehyde immobilization. The sample was dried by t- 
butanol lyophilization, after osmium and 1% tannic acid performed electric conduction 
treatment 1% by dividing into three, the center side anastomotic region, the central part, and 
the tip side anastomosis, and it fixed to the sample stand, and Pt-Pd was vapor-deposited. 
Electron microscope observation is Dardik Biograft of an artificial blood vessel and a 
comparative example which has the elastin layer of this invention. 200 times and 1000 times 
observed and estimated the state of the inner surface of cavity. 

[0024] In addition, the optical microscope used the DIAPHOT-TMD type by NIKON CORP., 
and the scanning electron microscope used the Hitachi type S-2400. ** The evaluation result of 
each artificial blood vessel of an evaluation result work example and a comparative example 
was as having been shown in Table 1. 
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[0025] 
[Table 1] 
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1 

[0026] [A work example 2 and comparative example 2] (1) [ preparation of a solution and the 
phosphoric acid buffer solution (pH=7) of 2% of production gelatin of the petri dish which has 
an elastin layer on a gelatin layer ] After 2mrs adding on the petri dish for cell cultures of 
35mmphi (Sumitomo Bakelite Co., Ltd. make MS-1035) and extending uniformly on it, it put 
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gently at 4 degrees C for 2 hours, and gelatin was made to gel. Then, 3ml of phosphate buffer 
solutions (pH=7) of guru tar aldehyde were added 2%, and the bridge was constructed by 
putting gently for 24 hours at 4 degrees C. 

[0027] Next, carry out heat oxalic acid treatment of the **** ligament origin elastin (made by an 
elastin product company), and it is made water solubility. [ alpha-elastin 40mg which was 
made to condense according to a coacervation and was refined ] The solution which dissolved 
in pH=4.0 acetic acid / sodium acetate buffer solution of 2ml at 4 degrees C was prepared, and 
it added in the petri dish which fixed the above-mentioned gelatin layer, and put gently at 50 
degrees C for 12 hours, and the coacervation of the elastin was carried out on the gelatin 
layer. Throw away the solution in a petri dish here and it seals by adding 3ml of aqueous 
solutions which dissolved the 20mg water-soluble epoxy cross linking agent (DENAKORU EX- 
521, Nagase make) in 20ml of phosphate buffer solutions of pH=7.0 in a petri dish, petri dish 
production with an inside diameter [ phi ] of 3.5mm which performs bridge formation at 60 
degrees C for 24 hours, and has an elastin layer on a gelatin layer ~ it carried out. 

[0028] ** A petri dish with an inside diameter [ phi ] of 3.5mm which has an elastin layer on a 
cell culture gelatin layer, And it is the human cervical cancer origin Hela of 1x104-piece [/ml ] 
concentration, respectively to the petri dish for cell cultures with an unsettled as a comparison 
sample inside diameter [ phi ] of 3.5mm. Seeding of every 2ml of the cells was carried out, and 
it cultivated at 37 degrees C for four days by the basal medium MEM (made by Dainippon 
Pharmaceutical) containing 10% (made by Dainippon Pharmaceutical) of a hook blood serum. 
The culture medium was exchanged for a thing new day by day [ 2 ], all cells were removed 
with the cell scraper on the 4th day of culture, and it was considered as the floating solution of 
the cell. 

[0029] Next, 100micro of phosphoric acid buffer solution I of 0.3% trypan blue was added and 
dyed 100micro of this cell floating solution I, it observed with the 10-time-as many objective as 
this with the inverted microscope on the blood-cell-counting board, and the number of cells and 
the number of life-and-death cells per 1ml of cell floating liquid were calculated. From the 
number Qf day [ of culture / 4th ] cells, by making into the number of dead cells the cell dyed by 
trypan blue, calculate a survival rate, search for the breeding ratio of a cell from the number of 
seeding cells, and the number of day [ of culture / 4th ] cells, and the breeding ratio in the petri . 
dish for cell cultures of a comparison sample is set to 1 . The breeding ratio ratio of the cell on 
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the petri dish which has an elastin layer on a gelatin layer was calculated. In addition, the 
inverted microscope used the DIAPHOT-TMD type by NIKON CORP. 



[0030] ** Hela on the petri dish which has an elastin layer on a day [ of evaluation result 
culture / 4th ] gelatin layer, and the petri dish for cell cultures of a comparison sample The 
survival rate of a cell and the breeding ratio ratio were shown in Table 2. Hela on the petri dish 
which has an elastin layer on a gelatin layer on the 4th day of culture although the survival rate 
of the cell was equivalent to the petri dish of a comparison sample The breeding ratio ratio of 
the cell was set to 0.6 in the petri dish which has an elastin layer on a gelatin layer when a 
comparison sample is set to 1 , and growth of the active cancer cell of growth was suppressed. 



[0031] 



Fable 2] 





mmm2 




mm$L-ft%> (%) 


9 7 


9 6 




0. 6 


1. 0 



[0032] Thus, it became clear that it was a material suitable for the small caliber artificial blood 
vessel which the surface of the artificial blood vessel by this invention can suppress excessive 
growth of a cell, and can stop the ****** thickness by the tissue in an artificial blood vessel 
inner surface of cavity or superfluous growth of a cell. 



[0033] 



[Effect of the Invention] [ as mentioned above, the artificial blood vessel which the inner 
surface of cavity of the artificial blood vessel base material was made to carry out the 
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coacervation (condensation) of the water-soluble elastin, and constructed the bridge by the 
cross linking agent ] Since it had the outstanding anti-thrombus nature and histocompatibility, it 
stopped the tissue near an anastomotic region, superfluous growth of a cell, and being un- 
implanted and anastomosis circles film ** thickness was not produced at all, it became clear 
that it is the artificial blood vessel over a long period of time in which ****** is possible also with 
a small caliber called the inside diameter of 4mm or less which is not in the former, the small 
caliber which can use this invention for reconstruction of the reconstruction and the popliteal 
artery of coronary arteries for lifesaving of the patient of ischemic heart disease, or a tibia 
artery -- a long period of time - ******** - a useful material is offered. 



[Translation done.] 
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^-£E9ttftT*-?-t J: oTEtre^ 6 <fc 3 1 
tfc»J**>«f'lc# A 141* I fc . -*»E* 3 -y ? frk 

^y^i-y^mm^mL. eortjn^L&tf^- 

1— 5 r pmt'l 2B#Pa , ](3]lE$-l+TX 

«WC 2 0 m g<0*»ttXjK*^*SKW ( T-f3-;UE 
X-6 14B. &j||&£H) £ P H=7. 0<D'J>"l5lg 

fr»2 om i mmLtzm-mAJM^m^mL. 

5 r P m«>aflteiiW6S****fe 6 O'CtT 2 4«rHS? 
Steffi l*lJ$Btiftl OOjumco^WDX^f-yJl 

[00 201 ® wm^M 

ftSl 1 kgcOt'-TVHKA (dtt) lgMSrThDey 
fC1tfJQ.SU. HAlSffisS: 7 /Wxh 5 -feVN'AO. lmg 
/kg. ^r^SV 3rag/k geDSfatiot^ML 
fc. Afc^WStllSft. ^t'J y ( 1 0 0 U/k g ) 

6 - 0,1?'J 7ofl/>*5:ffl^S^^: i ->Xft'&4 
mm<t> Xg£ 5 c mCO^^COXyX^yM^-thA 
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IItl*&«;c&X,rtf. ifc. Jt«tf?li:LTl*lg4mm</> 
5cmf)/W-;l'7^ft FJJOSb r-BrWDfc 
AEJUf (Dardik Biograft) Sr. ftll 1 k gC0J8« 

fig* (Utt) wTOimttfc^llHc**^*?. 
[0 0 2 1 ] tffflL tS«®Wtt-flHeW-tirr67-fllB-f 
jfSrflWLJt. 6 7jm. ^fcrhotytTIWaS 
U ^AlB^S-^^xh^-tf/N'AO. lmg/kg. 7- 

?$V3mg/kgOf?&tJ;oT3SifcU 
izmffik. W)> (1001 U/kg) fcftSU 7 
10 n-HsyfciSflB&tfcftLfcA^ HflteifflMU If 

Xizmuz. uuz. mtmm^x 25 00 iu/ 

5 0 0ml (D'SK'J y$rSPt^^aA*g7KtTAXjfll 

fclrt&AZDto^fcJtlWODardik Biograft fciOJt 
[0 0 2 2 J &t. AJCjtL*£l8fc2oil9fcU 

£ 4 'J y<3«HSKfK8fcfc«» Ltz 
20 ft. *?8flt£fflimJ: Uc. B90Kfltt. 1%/^ 
?HP7;l'ft FO+ttlSffJgfiyttf 3%^/W^-^r 

h- k Liz. Kiev? h*y>) ymiz 5#it L , 
*mt* l %x*5>y«cau *^c. JBWc, HXLX 
m&i'ti-yfz. %&mmfc£lWMi4 0ttik 1 0 0 

i-yM^-f SAXJOlt iiteEfflODardik Biograft 
i WrtWJEJf W^JS$:lt«t Lit . 

[ o o 2 3 j 2 , vfmsmMwmy^ -ivnv 

ThKllSft, 0. lM^n^l/R-M-U^A^gJgJK 

Sa&U WHSfcHfeLTPt-PdSr|»Lfc. «^ 

40 lt^f)Dardik Biograft OrtKB<0tlt^^ 2 0 0<g 
t 1 0 0 0 gft LiFffi L?t o 
[0 0 24 ] *|6W»»±x3y'ai!D I APHO 

24 0 0aSrffifflLfc. 

mmmmfftMm<r>&KiMm<n>mmi&m±. ait^ 

[0025] 
[1^1 ] 
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1 0 



BMW I 



tit. +«ac;*ffi®K*^ 



[0026] C*ffi^J2. at>'JtSe^2] 

2%Hf?^ywy>«fW8» (pH=7) 35m 
MS-1 035)K2ml «!niLT*-tl£*ffc», 

tt. 2%^;u^-;wr;Uxt H^y <pH = 

7) 3ml*8S!ioU 4 - CT2 4l^ia»!IL, asWSrtf 

[ 0 0 2 7 ] ifcfc, W®4*X7^f^ (x^x^ 

T-tfrK- is B y iz X o X MM £ itX L fz a - X y 
^fy40mgj, 2ml(0pH = 4. 

/l^-S/gVS**:. zzxis^-upwmmzi&x , 

2 0mgC0*aittx^x3saS!l (ft3-;^EX-5 
2K JHttMH) £pH=7. 0<0'J VB«WK2 0 

&£LT. 6 0°CtCT2 4^^fg&ffV\ *f?f-y/f*50 



*±(ix^^^yl$r^"f &WI3 . 5mm0C9>'->r-U' 
30 frHtfc. 

[0028]© MBttf* 

Hf7*yJI±fcx^*>Jf£*^&l*I&3 . 5mm<£ 

*>i/*-U* ZUfltttHMfc LT*»13*>rta3. 5m 
m#<7)*B]!aiS*ffi^^-Vt^*l^<ll X 1 0Mi/m 

U n^^UiTf l 0% (*H*«aW) £^tfg#*3Jfe 
MEM (*a#f@gjg) T4Bra3 7 <> acT^*L^o 

[0029] zcom^mmmm 1 o o >u i to . 

3%hy;*>'7/t^<oy>'B^«s«i oo// 1 £flu*_ 

1 OfSfcTIBSKU mM&Mffilm I 3£9^«£fc& 

^^h-^l. }t«$ffliaah^4B@offlia^^^iW 
&is*~\s±x'<nmm<nmMmtmnLf2. «4 



40 
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P8Mli-3Vttl!D I APHOT-TMDS^ffifflL 
[0030]® fFtt&H 

[00 3 1] 
[*I2] 







&ttW2 


less^s^ (x) 


9 7 


9 6 




0. 6 


1.0 
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[0032] ICO* o t. *»^ti SAXUlf^® 

ffitoffliHs^iiawjaf i 4 n wm&wt 4 ; 

[0033] 

TkiSttx^^f-ySr^T-fe^-^a y (31*) 3*, 
. ^fflfcJ:oT^LfcAlJM?tt. ftfifcitmtttti: 



20 
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